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iU-Uil filaj GcC jaiajtltl 



4«JlA4 



^yic ajjLUI AjjJlLI J-iiLaaJI j^lj^-ill Jj^tll (^Ig-tl t_cJjJuJlj (^liil p-iLlU 4_aLJI 4-uj-ljujX\ ^^lu. 



<JliL^>-^IdJ 4j»_uj aL^TlaVI IJui (^Ljj <(_La-*Jl (JiJ-"' 4r Sjiajil 4 J r <j 1 1 J 4 J ' a 1 1 J 4_tiSllJl i—kjLLijJl (J-i-<li 
<5JjljjO ^yic Lul J Jl«I<-*J J "'^— ■" a <j~i ^^"^l J^**- 1 ^ t*-« *|_ (^jjuSl! (jJ-Il (j-^J-^' li-VA ioLa (jJi-J (j-^ * JyJL«-uJ' 
(Jjjlj J i tali 1 '.(^gj-a-uJI aJlSILJI <LLtC *_£.} *|_ LaJuS j\j g" i nVI (J-s*l <j-« ^jLaJ^lj pJLtJL tcI i nil 4-iL-Ju a^JS (jyicj 

■ Lg.Li.ua LaJLSlU JjjJI <— at ual, J Lj 4111 

^ a ) ^**«t ' 4_JjjJI <_ijLtIiJl *_a Jj alij 4_uL>oj S alaa- py-ALUI jJjiajj p j -t i -">**' 1 <LoLJl ajL^I Cxlaa. Ju3j 
<GI Lta-uaj^j <LaL=aj (_Lv»Jl (JiJ-^ ' ulaj a v _,'^~"'' >■ ) <UjJi>. <U_alc c—ijJLul (j^Sj ' '4HdJ^ i -^' ?^!>^' *Lb *|_ 
ojA^aj 11 (Jii-C-i (_£J-ll 4-ilIaaj| 4j i^U j_uL*J,l jIJlC.1 pjj-iluo *|_ S a La -»- 1 1 <>Jl4 cJlLqj JuSj t 43LLLaILa t _ y tJuJ 
(jjj-"' (_p-C-i 3 J ua ia> ' jjL>J {j^f~~ ' '**'**' (_y"- L^jLb ^^jjLiil J.qTl<j jl 4 4_ujjJuJI /j_alj_<Jl «.Lb *§_ <U_<_uLuVl 
(_£J-1I ^yLjjJI *Jal_aJI *_a 4_LaJL*JI AjJjJI (J^'>" ^P 1 ^ u?-^ VdJ^'j ur"^' (V^*-^ 4-aLJI A , rirnj-Llj J-a-*JI 
j '^— ■! (^jjjJlJ /j_auj_<J 4_LoL=lLo aj_La_Li 4JL£ill *|_ (jLtlll <>Jl& r-j^eliJ ((J^jlJI (JiJ-" ' " ' .' ' " ^jJsj-aj 

.4_ujjLuVI 4jLLLaILa (^lSjso «|_ 4_ul3|j jIL^alj t ( _J_<a_«J 1 (ja i u < Lai »^~«tl 

A-t^a-JjjJijji 4_cJaj| p i ii^ ^ijSJX i-JjjjLjjfcj 4_uLo^jj p La ) 4_ujjJuJ| ^ .'J^*^ <5Jufc (JjLluj 

^j^> LtaJelJI Ijuj 4_aj^Ltl <JliljL^i,l ' -ll i ."^— ■' 4_jjLi^a (JjLlu Aj^>- <J1i LCjjJs jji 4_iiSlL!l cliLi^a U 4_uLo^jjj 

j^. 4JL3I jjj° (J-^l-J SHiJ^-^' 4-4-Sj>J| <>Jl4 <-^Ljy cr*-i * ' ^"' (jj-*J TtAt-lXI jJjiajj p^ ■•> i^al] 4_aLJI ajL^flj 
« J j S t" 1 1 jjj° JJ-^J Ja-caj^a <_ijJLul_i « 4_aj^LIl 4Jjjj_iiaJI <JliljLji,l (_L/^sG «§_ j-tliLa ^ £ -~ ■ "' ' p j ■ -**' (jf (J->-J 

.<JliljLj-ll <5Jl4 ' -ll 1 "~^— ■' ^Ll ox pg. JlJ (jJ-Jl (Ji ^~ i uiVIj '"'' "ji ilaliJl ' ^Jl t" ( nVLj 

c_i-cie.a »j(im 4Jl i^LJsjjj 4_lt>o Ll LjJLa (jjJixalLjJUj LiJljLcl (jyic (^rA-*jLaJI (3^3^ o' cj'-^"- 1 'H'j 

.^LcjJI 



5y_4mi j jj ^»"j am - a] 1 ixLiji 3ji jVi 



^ 



!4&j CcC 


jaiajtlll 


AjSjJj)JjJ> jijjbtyj filaj 


J ij&djjJjA IdaJ 




AliU$.iJ 







HP4-D 



Jj&ii |4&J GcC jaiajtlll 




p^~" ■'"'*' II L_l>.jJj_L^=lLJ LpOj^j ^L>-J a j_l-Tl<j L-c-4 i 4_d_a^. 4_uLi_LLaj 4 LLoLi LJLuj LLsLujl 4 LajjjJ,' 

I j_A '2- 4.3-JJ— uiX\ <— IjLpelJIj Hp4 . D a Jl^jJI aljiir" mLj . JL^J.1 I jl_A £_ (J^jJlJLlcU ^^aJ J j Jl_1(J I 

i_l* iliHi,' (JL>J,I I J & A- a Jl_jJl>. <■!) Ij i -v- <_< i ""'^""■J (jlj 4_3jj«_a _il_ij_j (jf (_^a , ^ -^-" ^ I ) £j ^i ^ i c_c_u^=Jl 

jjIjJlJI (j^a Jlj Jul! 1 j.l T <- - »oj cr'-h? o' ' '^J' (j^a-t-aielLa-LJ ^j ^— i <i J j . ^ ^— i j 1 j j Jl-iJ I f\^~ i^eliJI <JL?ta <<_cjIjj>JI 

. HP4 - D Sjl^jJI JLi L^Jjjj-^JI 

V I j_4 *_aj . <_jjL*ill s'j-^-^ 4_aj}UI 4 j MrL-uVl /-.I '.j'^-tlj <Jli| JljlXL Sj-gJfc/s HP4 . D eJUvaJI 
aIjJcIL-uI j»j-lj jl . <t^S*3 4_u-uL-u^n <J1iLi^=lXI aI Jiielu-uL) c—i-u^aJI I Jl^j aJjIjJI <_!jLeI(JI 4VaL^= j j a " {j^=* a ' 
I Jl_*4> £_ aJjIjJI (— ijLpeTiJI (_>-2a_SLJ slj-j*."^ '"'Jj . ..^-. j (jLajJLa (_£JlJ Lj^LUI 4_^LiJ?^M '"'I 'J^— U 4_Cj-aJta 

4-al Jiir" i ii L) Lfcjljp-I Jj^~* a ' <jJ-!' < t 1 J' j: *-^' j ' »aj S3 V 0_ir>o p -t ua a r±_r4 - U c—iJjJuJl jL^>- (jl 

I ijajf l_4jlj^v| (j ^=3uaj ,Jj^^l <_ijLj5e1!I jj_a Jl-JJulILs . c-x ^^=^1 I J-4 4- Zj^sJJtl <_)jLpelJI i-jUj (jr Ic 

I j_4 (jr^- J-^J-^ (j-* 1 ** 'JL3 ^~***' LJ^~* ^ ' ^ - i J jL3 ' Ij^^* Jl^jJ V jl c 4_i3Lcb^(lj 4_j_<_uL-u^n <J1iLij^3lXI aI JtidL-uL) 

HP4- D ^d£tfbfettiltL^luUL&! 1.2 

«|_ 4_ajiiel< uijflj (jjlj i-u VI *|_ 4 >-LLo <JllL_Jj^3u0j <Jlll J «-a-l j 6^*^° -H_r4 - D (_cJj Jl_jJ| j' j**- 

^Jl /- LaAJl c_iJjJlJI!| jj— « (Jl— SHjVI 4 ujy\-uj <_ijjLJIaJu ^-J-JJ La-a « 4_d_a-*JI flLpJl A- Cj\ JljiXIj '"'' 'J^~* 

j| J_a"VI <Jlil J-j>>j < j ■■) ual! (J_jLa-a jl_4J>JI I j_4 «§_ 4_jj^=jJ,l j| J_a"VI a J_j>>j fy> '^"'^ • A— lLsjlJI ill I ^.U"tl 

. LJLcjlJI <JliLLuIal!l '£— 4-ajLJeTn.u.U Li^ljJjjJ.iJI 

I ^— i j Ijij lXj^JJ 4_ujjLjj^I dll ^j .U"tl iaL^a y-l t^ajjj aL^aLrta rlr4 . JJ aJl^jJI (3i>^ O-' 1 - ^j^— ■ ^i 'j 
JljJjj dil Jl>-j jj-^ *' J^l ' 4 -wj" A 1 1 4_aJisjVLi /- ^— i j ^jij JLyJ I p^~" ' "^"^' t_uljj>- i3L^3 /- La »**' aJj'jJI <_jjLj*ILIL3 



Jj&ii |4&J GcC jaiajtlll 




HP4.D j»lJi*L«buj)JiIlll.3 

: 4-jJLlJI LljJLlj^ljj I jufc (^jjijj i 4-*-)jl 
. 4J3lC^U (J-iLfl Jls-Ij <j-"JJJ (^sjQ^—i 7-Llia *|jiieILjj| - 

(jjJI <JliVU>Jl «|_ I Jl^. i j^>-VI 4_ij^>o <j-C * allied 4_ij^>o «.|j^>-l_i f»J-2j (j! <_ijJiJLo J *^— 1 1 £j ^— i «a ij 

. jLmin jj-c jujj (3^^ J jL *- a <^1 ^j^*^' U^ tt^ 3 *^ 
. (RET 00 396) sj^yi „j^ 



Jjfri p]ai GcC jaiajtlll 




. 4j r j g f . nt ,l 



c_iJjJlJ1!I i'.I uaiXj 4_j3^=jJ,I ajL^^i! 4_aj}U| <Jli I j_j^*ll I J A-jJU^TJI JLa^VI 4_3L^3_) pLuiJl t_cj>o 

(RET 00 396) jL^JJ ^1 ,. ,r,^- , ] \ 4- "ojiyi ^LuLoJI ...^ 



u>L*2l<iJ«lUJu 2.4.1 

x—tisj « 7-1 "uHl (J-jjJa £)_c. *— "-£>^' -i'^ l - a '^ ^-dj-^ 3 ^' * J^jJ-J (jji-UjJI (Jjjt mi"!' 7-l"<rtfl <l^=j^s. j_jj^elu pJ9 - I 

. 1 x-iJsjJI *§_ (Jjjt (""(!' y-LLa a 

Jl_uLuJ («-^J 1_iJjJlJLJ| 4 iy^'< a a<Z— ■ 1 ,", (jr JLc L^Jj-J*-" 1 11 (jJ— II 4_!j^3eIdJ 4 aj^UI dl L-J^^aJ, I X ti^J p_J3 - <_) 

4 >^wa (J\ ^Jj-ll 4_jj_^=j_I,l aJl^jJI r-j^jta Jl_Lc Jij_j>-jJ,I ( J - U JI a U - lj tcILs! . 4_aj^UI diyi^jus £il\ 

. jht^ % $\ jj-JI (jr^- tiaJLtiaJI ) Ajj^ajJ.1 a Jl»*jJI liJjj^a ajl jL pJ9 . _^ 

. jjJjUjTjl ^_ ?r_ij^ g^3 a_& I ■^'— — » 4j jj^eTdl Jl-lAZL) *v2 . J 

tlLij *s-J3 . j_a^w^| jj_!l ( jr lc JaJLiiaJL 4_jj^=3jJ,l a Jlj>*jJI tiJj^ta (—sLSjLi *s-J3 4_!j^*ILJI ^yja sL^IuVI Jljlj . —& 
. 7- Lull, I a| Jltt" i 11L) «Q^3pj>. x_Lal a U x-tis aJI *2_ (jjijjpJI (Jj* <"i"<ll rllA^ ^-*^ 3 • i^aJl p J La 1 1) a» 
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(iK GcC 







o 



ni^jjUi 







U^juUI 



Q = 4x5L/min 
P, = 2,2 kW 
p = 50 bar 
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Jj&ii |4&J GcC jaiajtlll 




iiU3.1 

«|_ 4_t^3LjJ J j JijuJ I <J1i1_J^^3lXI (Jjjt <"i" (j >i nil (— ij^dq-U <_lL_JI I J_<fc «|_ aj^^aj—ll <— ijl ~»-"!l tt_iJ?jIL-u 

i— 3 1 1> Mil Cj-j>o < ijLreTJl «.| >j>-| a ( < ^-"j"' ' *l m-fl-L) < ijJljJ,! f»9-2-> (j! (_(-j>iJ aaj>. nJ,I a >l *" i u »' Jjj^"* - "' ' Q 

jQ_l 4_1j^5eI(J| «.'j_j».2 4_aj^UI <J1) 1_J^^=JU (jf 4_uu2_Ll ) ^— 1 1 " JJ 4_t^3 L>. 4_Jl_t£. <_)jJlJLI,I ^u_<J (jf l_i_-»»J 
Cjj'j-3* j I CjLiLj^sI 4_jI CjjJlj*. i_cLreTL? LaLo-S 4_Lolj «L^_irc_c£» 4_2jj_Laj t—UjJuJl 4_i*ia_La ^^— ■ i "■ (jylc I j t-i^a^J 

(Jjj-ajJ Jl*j jiimi 4_ij^3tI(Jl «.|j^>-Li 7c_*jjiJ 4_*j^Lo 4_2jj_Laj * uaJo, I ■ d '^~ l ■ "■ (jylc- <J1)U^^=lII i_i-Uj3 t_tr»oj 

. 4_)j^el!l eL f. JlaJI JjI jLa^M <Jli Lti^eJLa a*lj^ S" 1 ^ U^= 
' . )1 ~^— ■ ^1 pj_j>-jj| c-c_-»o LaU I -t j*^ ^ " j j a " j ' <* 4_jLJ^^3lAJ jL#j>Jl (JjJL-iIiJ 4_SjjJs CljL^s I jl 



. LJtaJI <_jjU*IL!I '£.. 4-ajLJerLi.u.U <".! '.j^— tlj 
: t—ijLselJl *Ij-»4 *2_ *JuJI (_Lc3 <Jl)Lti^j*JLa j_a (JT L La jLjklVI iL. t—ijjuil Jl»*Lj jf '-j-^J 

. Mgj_U.il ' fll U-Ltl LaJii-I.i.u.a ^ ua-UI ^^— ; ui _---! _Jl_»JJ jl ^— 1 1 J_ic _---ll j_a ~-J--t Jj_i_*_J (*-^ 
i_.L_._-t, I l_!j__I *__ 4 i^iit.1 4^-m mi (J\ r>ill J-^-ilj ^J^HJ (3-d>^ o-*- f\>^-LL' 1^ mil dL_<Ut,l ^JLc Jai Lai 
. 4_uji^3lC 4_2jj_Laj dll alaj>. £_ya ^yn La *-u\ 4_i^s_UI ^^— ■ i "■ (jyic jj^o <J1)Uj^3lXI 7"'j-Jl ^J-l • q ' " 



Jjfri p]ai GcC jaiajtlll 




. ajL^aJI 0jui dx-j-uja ' 'J^"" ' )"' L*_a (jl '^>-»- •"■ /J alb (jl (_tr»o (_L*r»Jl <J1)I j 2 <lj U , ,,V I a Ju>.a (JJ9 4-^g_£L) - 

. '"'' aL»jLaj| o^XJtt ' flJJ /Jl (^.ia-j Ju3 liUj (jl C^jj*. JaJLLa Cat»o Jj-LiJI ill La La-La Ja " a j«Iu VI c-^tJ - 

^ jr JLc . I l j I La a tiUj jj^— ■_' LoJiIlC Ja a£ ^jJiXI jLieJLl ^Jl ^ LaJLt, I (j-a *-3-ljJI Ojjjl Aaiajj*. (J-u-ajj S-^*^ - 
^_ j_aj_ll jjJl_ij aj-tjjLLa 4_jj^ajJ,l aJl^jJI (jlj._2>J C^jjJI fj-^-J LljIUa (jj ^~ij LajL_Lc (JLHI Jjj i u 

I ■t'^~~' (jj-* -^ • A J^""" 1 "■ i- ' i n~>» « L^-al JlJt" i ill 4_2jj_Lsj . J La aJI 4_*jj_<-u <Jl)}^_LajJI a| Jl?-" i nl (jLSjj t_^*«J - 

'•^ 
(jr ic Sj mi ) 4_l_t^3jJI Jai Lai (<sJJ aLjO^U 4jL-ajJI 4_lL>- *_3.il . J_Laji,l <_ 2jJa (j^uo^lj iJLajJI i_ 2jJa p J 
Lit i g-1 ijjjjij <L^_L7c_La 4_SjjJaj 4_t^3j_a L$j| Jl^=G Lll^^-LajJI ( . u^^jH Jl*j . 4_2Jj_LU 4_lL>J| <-i!j_M . (Jj-ajJ,! 
lit iiiIj ' d-igeJj 4_SJj_(J,l 4_lL>J| U-lSc nil J »-^Atl 4_*jj_<-u 4.J_LajJI l£J aJ j . 4_jj|jlj ' d-Laij I a LgeJj aj_Lsj^>JI 



. jL^j>JI Jai-La *-3j (_Lu3 Cli^L-ajJI 4J2l^== 4_a^l_<-ij <j-a Jl^=Q]| <_i 
. 4 Jj '^~' > V I aJ^>-aj| 4 -»- La a (JJ + '"'" s-LlSI f- aj>- Jl Jaa> tt '"n-a jl J i n M (jrt_La 4_aL>-lj_a c_tr>o - 
' . - [ ,£ -^ 4_sL3-lj_a Jljlj j_aVI f»j-J Jl d-jjjl l£L!jij=3J tt mij-II j LaJLc j uju ) jcJS tt '"ij-II ?-LlujI -»■ i aj I Ijl 

.3.2 j 3.1 JL^ (RET 00396) ^aiiljL^ 

(j_C ajlj^>JI <L3*j_} J^jj-J Vl V^^J ■*! ' ^-"J^ 1 ?-^' **»* ***' s-Lul CjJJJI ajljLS- i^J-i f-^'j til-li (Jj AJ^I-Lal 

I jl . Jj-lj ^yTLV j I U~*tVlj 2 jj £-^j 1 1 a jLj^^aJI 4ie i a « <_2l-2jLi «_S tiLIi ^j-^- «j'j-^' ^■J- i <-— »-^1^ I j|_3 70C 

jl j-^tl ' - -j"' ::1 - (j^a 2.6 J-Lai5 2_ ?e_iJ?j-a j_4 L*^= tiLJj (_JI ^Jj-1.1 L-t-uJI £_lC lJiA^JI c_xj>o tillj jj-^=3 

. (RET 00 396) 

i—SUL'V 4-al JlJt" i nl c_l^»o Vj « Ja ^*<* (^jljJaJI diVL^ «|_ ^gjlj taJI jJlC J LaAJI r 1 " a a al JLsr~( , nl c_xr>o ~ 

. JaJ> LtaJI ' jljuo^U Ajj^ajJ,! «Jl>-jJI (J J * '"'~J 

* LaJ a ^Jl (_^Ji|_ll 4_jj^ajJ,l aJlj>.jJI r-j^ita JlIc (JJ-i-H A La-La (J^Lc 4-^*<J ** La-Laij JaJLLtaJI (Jjj-ajj )«_U 



^ 



(iK GcC 



j 4*£.U«;.U£ A4LJJI 




4_jj^3jJLI 3Jl>-jJ| lJlS^jj (-jJjJuJI '"" L<a I a ^j-* ^aJLa (_£l *§_ ^jljiaJl J_Lc (JjLtaAll y-Llfl a (J-ti mi" J_t£. 

1 4 ljt uu j<s_i m£ JJI l^J'J LaJl Ji— Lc J LtaAll y- 1 lax jj i.iti u c_xr»o 4jj^3j_tl «Jl>.jJ| j j t uu i_2l_uIL-uV 

. ^jj>-I aj_a 4jj^3j_ll SJl>-jJI (J-JLliJ ajLcl (JJ"*"" ' "J 4JL3 Vlj 

*S-J3 jl j_c^^M jjJI ^^yJLl 1 La-it LgaJl J tiilij Sjj-^a J U -iljba^M a Jl3*j i_2LSjL ^ ijj^sejJI £yi »L^TuVI Julj 
pLtis al (_ 1 ( n">> a (jls-j*.^/! j^ »< *2_ . JjJuul aU-LO Jj-jj-La O-*- <— < £)^ L - "' ** ""* ' a O-*- ** *} ^~* ) aji-^ajl J uaAl 
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J_*j t , J .' "*- " ' ' p^" -1 *»•"' II p- ' ■•) uaJ 4 i ( iiLo,! i _)^>l a_>JI J_)Jir>o (<u-i$ ■ ^.!~*"0 " p^""* "- ' AU-^ 1 a) Jl?-" i nLi I j a a j~ 

. 4_^=ljJjjJi_i ( JI ajjl jJI a§_ 4_al JlJt" i nl ^j-« (J^J-^-J' 4-3j-*-« 
pJ3j_JI 7c_tijj . ( / ) 4_a^L«JI 1 o (j Lij (J i s> rt~ (J-u$j3j (JjjJa ^j£. (jr ^jj>- jUJ I p^— i ~^IL?I aUj^ ' rtj'^»jj pjJ_J 
£_ .-.I -»"Atl ( Jj_ t ^ 5 jj S-LiJjjI JJ_C ^LUI p\j— II 7r— tisjJ I n^-— < j>Lq uaJI ( <Jll^L- <^5J ) <-l)L^di^ JJlX. (Jj^l 

. <jVjJL! SjrtiuiU f-LbjVl 
4/2 j»Ud : JLw 

/Jl 4_t^>-al(j| p^-— »-^" II diLal^-i.a p i alii . (Jj_t*s aj ^-.t-ij? a a CjL^ILS «_j j I aj /— ^ta-aj p^~ ■ *- ' aUl? 

: (^ j ( n Luj I (^AX. aj 
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I -t^— ■ sa.a I Sic dil -»-"Au (jJLLi aj_2j ajLiSJl dil al ^ l^jI (jl j_& (J-lcj_LJ| (j-alj^*. (j-\_i (JjijjjJI ^j-aJlj 
^_ 4_jjJa^ <Jl)l_t^3jJL>. Jj_j*.j ajjij—tJs ^J*1 tilJj x_j»-j_j . 4_l3VjJI dil al ■■) LtaJI ^j ■■ ^— i » ) lilJjj « c-cjj i n" (JjJlj 
<_kjj^*j aHj . <— ) a LLai, I a' JlJt" i u VI < jr lc (j^-p^j-l!' p^~" ' "*•"' II ALa-'-^ 3X3 J^""" 1 '"' - La -' L ^ • *^X3"^ ' A ' "t "*^' 
j— aj (J-jjJa (j-*-3 I J ^—i frj . a! o i^itl < jr lc <J1 J-jM j— «J-II 4r cA-»- a <— ^J-^ 9 * ij-dj"* 3 O - *- <— i '-^X3^' O -0 fj -1 (J-^ 3 
^L>.|Jlj (jL^al s-\j-uj i ALa-jLtaJl A- (Ji-'juJI pjj 4.^j^«j0 ^j^~ i 1 ' 4_i 4j^sL>J| 4_tlaJl <JliLjLuJl <uLij*j^3J a I -t LtaJ 1 

. Ljj rt (.-> jl LjJL-U jl 1_L>-JjO 

x-jJsj (J I (Jj_*^5jj x—tij (j_a 3X) - '' J ***"' £>— 21 p>1 a uaJI (ji-l J_i CjJljso U j^>-j_a rj mi (^^ l_a_L9j 

. JLSluVI Ijufc dl_S1 Li^LjJjjJijtjJI ajjIjJI (^yi^, A-aJbseJLl Ji*1juJ1 fl$jf jjlj < jji-T Jj^sjj 

4 '">! selLaJI (j-L_i j-^5- 1 (JLi^sjI (_£l «. Jlj (J-j-3 4-j^j" a t, 1 AJLcgjJI (J-Lij 3X>-^ i-JLSluVI 4 ^~ l j *- 1 I «■!— ol 
iiLir»JI *_a « Jljt_a2l Ja ■■>- JaJt-La ^-pLsjjl tilJj (j_C ?**' 'J ' ^tP'J lP^ ' ~-""^' (J^= (3^- (*-y <jr^ J 

j_ul_j C^>Z ajUUI a Jlj^jJI 4_sl3j3 {£ JlJI J_*r>JI (Jjj-J P-^- (jr^^Wj 2jl_Sil aJl^jJI .UjU^ '£_ ,Ui ,^tl (jJ JLl 

c^jL^= (jj-Jl <jii^Lj-*-^jj-I 1 r I j~" I aLcj (J-j-3 <JiiL»i<-raJ1 (j-\_i <_ ij LLaJL I (Jl »-^~Vl j«jILj 3X3-^' l ^ j h > ^ *L-2l 

(J^3 (jl C.--p»- LpojJj VLSjjI jj>- I (Jjj^sjj ^-<-i=J (j^l (J-u-ajj ^-^J 0-° (Jl2jjVI (ja^aj djJjiJ 4j*_uj • flJ^S-JjO 
«.l_<j| ajLSJ,' aJlj».jJu L^fS <_ij^.j_a j_i£. 4^3j^>- CjJlt»o Ju3 tiUjiJ 4jx_uj . aj_p»j a^ILaJ 4J-Lia!La £jj^~" '**' '"'' sellaJl 

«.Jlj (J-l3 JljI mil (Jj_t^5jI<JI x_ <Jsj g I j~« '1 jj-3 JljJlj>J| (Jj-t^^HJI x_ tij ^Jl (JLSluVl ajj 4JL>JI <>Jui «§_ 

. p^~- — "^ 3XP Jh. L *' ua ^^~" J^- L^^ ^J^— J^JJ I4JI aj-jl JlJI j^Ljj til! jj . JjVjJI ^J->^ 

. (Jj* mi" 1 1 (a Juluj_a) a n_<1i Lijs s_tC al (Jjt ("1" ll aj_<liLLa Lai ^ j jj^^j" P^~~ '**•**'" dlLaLa-Lia a 

. 4ljt <~~<\ Aj>-IjX\ i^j^JIj ALa-LaJI («^*->- (jr J-sLAJ « a I ■■) LtaJI L#-t3 a Jiir" i in (jJ-Il <_2j)_p_ki]| (jylc i-illj J-aajLj 
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jl t aJltt" i ii U 4_l£.j /—.ul a 4_al Jltt" i nl ^ 5lj i La /_ -Ul J j "VV P^~~ ' "*"" AL»x<a (J J* <1i~ 4JL1 j-L) Jl»Il«J9 



Lsjjj, 2.4.2 ^1 ,n> (jl j-^-jl . 4JJLUI i_ij^=i!l *lj-^^ ^j"^ ifi^l i^jLUi 4- aj>^=Jdi (— ilja^=m 

• O^ (J'^~ | . < 4-<-^L><JI jj-ajJI 



i_a_u^3 ajJ 1 




. (3.2) 


1.13 ^1 1.1 ^ 


( DD1 "),U:,^\^^I^,^ 
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V <_ij_LLa_^ ( 1 )/, 1 ) jjft.t" c- jj ^j ,Ui,^ ^,.1 i5* 
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(DW1 )2/2^^33aU^ 
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( DW2 ) 3/2 ^^j? r U^ 





( DW3 ) 4/2 ^^..p f U^ 


1 


( DZ4 ) (jVajiJ fjj-a 


V 


( < t-»« <>s ajU.->. P t ■'—^) "I'' ljll"» A / ( 1 JN/. I . •">-) V ^U'-^ 


A 


1000 mm j^ * ^j^ v 
630 mm j^ < ?jl*j± a 
630 mm j^ < ?jl*j± Y 


4j J 1 U t, 1 *i-tLaljJ>JI 


«=-Cr^ ^ 


* t 1 



, LajLTo»I -ilj-11 ^U^vglll p^— — ill '"'I *l a uaj (^LisJI JjJusJI £_ LJtaJI <JliLjLuJI (— xl^al 
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. (J-u*3jI<Jl pLjsjl JJlCj dll seli aJI JJlC 



4_c£i 



. i La » i ta 1 1 jftjlsljji. La JlJt" < u a ajjljju /, UjU-^n «_<_ujj| <_ i i n->» 4_aj^UI (Jli^Lu-^^HJl «.lj^>-Li (*^J ' c_cJjJuJl 
. 7TjJ>-ll jW^-^'j Cr4^"J-^' A^SLStlll aLsj-^s ^Jl OjjJI fl-ij^. (A) ( _ 3 _sl>.j}LJI a! a i^itl *_Lc-J 

jjjjUUI £aL^= {ja sL^iJVI jmj . 2.4. 1 *i mJa 4- -^ <JI ^ o-* '"'Ij^-^-M Lt-p-a jL^>JI Jj« A" 4- ^' 

4_i^j_La ^Jl JaJt uaJI (Jj_t^sj x_Lal jl « .Z.4. 1 *i i n^ ^j-^ — * Ar ^ JL ^>J- a 9-4 ' ^^~* ^j"^ 3 -^' 2 jL>.aJl i_2lSjLi jcjS 

. (-jJjJlLJI A is> <a ^1 (_£_iji,l aJl^jJI -rjjxjz Jiic (jJ-i-M A U^a Jj^LcL) *_iJjJl1!I 

*§_ * J jJ^J p ^~~" 1 """' ' il)LaLa-i<a x_ <Jsj Jj-jjJa (j-* 1 - ( _ r ^3._JjjjL_t ( JI Cxjjjl (jLjj_<-u tfUsol £- p^~ ■ selJl 
« (JjJlj*. *|_ 4_i^_p* jUJ I p^~~ ' *-"' II '"'' aLa uaJ a alliej, I (_Lj_*^5_aaJl pLtijI (Jj*»- "i~ « 3 ^'">" (J-i_t^3jj pLjJsjl 

. *-<-i=J (J-^ 3 Jl ^ c ' (J-"^ - ^ (3^JuJlj LkaJt iJaJI dU Jl^=j 

j_4 La <_ ( (ii-»> L^j Cc_jjJI (juj_<jj (Jl (_£.}J_J (jJ-Jl pLjJsjVI *|_ 4_l$_l>- jUJ I p^~ ' **■**' II <— » La La— i<a jq_ <-ujl 
(Jjljlaj ilaJt tJaJI JljJltcIu dUjij ^ J JpiJLliJI *— > lj' '" a ^?"'jj • (Jj^>^L) VI ^Jl 1 (j-* 3 diVL>JI «|_ tcjJs j_a 

rQl (Y) Jai claJI (jj/LuLo (jr -ic (Jj*_uJ,I LkaJt uaJI £jj ^— ■_' C— j>J (V) Oajt uaJI Jl^>> aLc-j^s Jaj loI 

. bar 40 ojljLia 
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(JUj_<jj tfUsol JljJl^cjj rts_J3 V 1 (Jl 1 £j-a CjVL*JJ ajJaLUI (J-u-ajjJI pUJajl A- '**'' aL»jLtaj| ^-J-iaj Ji-*_i 
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(JjLflJl aJ^flja 2*>|jU> . ..V| 

^U^a-JjjjL-iJI aj^l jJI '£— JjlaII a Jj-ila S'.ljU , „VI 4rtjkj (jT i£. i_2j_«l!l 

/] •■' j*^— i II p'jj /t'j^>-} pH-j C^_jr>o (J-tA]| aJj-iLa S'iIjU , ,,| ^j ,,l i^— ■ ^jt i*i' jJt, 4_ij^?eIL!| <jJl& ^j-a (jlsjJLJI 
Jljlj (ji-l JlU -ij-stJ p-J ' "j" -^ ^j •■' j^— i II i_3l2jI plu (jl (jyic ' A-L^DLjJjjJuji (JjL-uj (_gjjJa £_yC £j| a La i "V* ^j-* 3 

. 4_p*jL». s^jjjU Cat>o tiJUjij «Li3jj 

rfl MI*»JI Ld^-jeTu 7T a I nj Lo-d 4_p> J L>J I (_£j_2j| ( jr -ic <— C-L<Tl! I (_^— * 4_L^3LjJjjJl_l ( JI d'lljU , ,,VI ^.^-lLsjj 

(j •■! '^— lL! 5JL«jaJI i^LuJ,! jjjo (J^= (jr^- ^ JJ^ l-JUTJI (*>^= ' < ' a^JS (j LtaJaf Jt_aIL*jj . 4-J-Laj». i^aj^s. Ljj J i tali 1 1 
4_lc-^3 <jj-^- ■) "1 < *— -» ' I <Lc.j_<-u Jt_aIL*jj < tlajjiJl (Jljls 4HjU ajJLJI (J-kaJ . 4_i y-j a-mXI /j .^^Vl (JjJLiluJI Jaju as j 
. (j-ulj^-itl 4_3*L^a ^^yic til! Jl^=j U-^j-J' a Jl^J £_ AJljWim^l ^ I L^JtSJ aHj (jlII ^^jIjjJl-^JI CjJjJI 
: (j-LCjJ ^1 p i u 2 " (j^J ' I '^J* 4_tkii»Jl <JllL^3j^>J,l p-<-ul 4_i^3LjJjjjL ; t ( Jl £j| a La i ujl (jyic (ji-Lajj 

. (jAjiil 4->-jJij_a '"'' MjU , ,,fj - . jJjlA]' aJj^La ill I j| a La • u) - 

SMjU , ,,VI ^j..l .^— ■ pljj (jf «|_ J 5LaJI 4_j>-jjj_a '"'' *»1jU , ,,VI (j_C J 5t-aJI aJj-jLa dll Jlj-La ■ uVI (_d_LL>o 
(jj_^3_t3 (Ji-I jJu 4_Cjj>-j Lai « (jr ^3_LljjjL_t ( Jl Cxjjjl ^ La i ul aj 4J| a La i - »' ?7jL>. ^Jl «Ljl3J <ZL± (J-«-iail ajj-ia 

(Ji-I J i 4 'j^— -j" (*J-J Li!^_(_ij jj— ^- **— ^ J L><-! ' aj_SJI (Qj3t_i_j (jl m ^— i i 'j . 4_lIc 4_x>-jL>. aj_^ j_ul_HJ A **■ y\ 

r-jLiti! ^j„l ,^— tl 2 ^— j^- *i_<j| (JjJLiiliJI JjaJt-La jj^— j (jl aLclj_a t_xJ>o 4JL>JI ojui ^_ 4JI ^^Ic i S'«tjU ...Vl 

. tiJjjJjJI 3jlj ^^jUJI J-*r»JI jj-a J^= ^yic c_JUr<JLJ LsL^a 
jl )«_S|j iyj\ J*^ -1 <^li' J (jj ^~" ■**' J— aS « Lj-alJiir" nil ( jr -lc (J 5LflJl a £j— >La 4J|aia ■■.VI p j -^ ■ iaJ (_i_3^Iuj 

. «L3^L>- jl ' . 'J^" -1 * "' ' 
4_^j>JI a|_ S*<ljU , ,.VI < ^j ..j A" 4^elt3 ajLc Jlj>-jj J 5LaJI ajj-ia 4J| a La ■ u^A 1 m >il i nil (Jjt mm II (j I i iJaJj 
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j 2.4.2 ^o ,„> ji g_».ji . ouijji sij^i *!>»•? <-o^ s^' ^^l^i 4- Sj^=jai cAj^ii 

. *jjv J ^-11 ^UJI j-aj-II ^J-*i 2.4.3 



i ^i i ', , ^\" T 1 








1.13 Jl 1.1 <>, 


( DD1 j,U;,x i^ J r ^ 


2 


L i_JjlLa.^ < ( I )/, I ) Jj«. t" C- jj aj ,Ui,^ ^j,.l .Ja 


3 


( DW2 ) 3/2 ^c.33 r U^ 


4 


( \jZu2 ) (3-lc aL*^3 


5 


(DW9) j^diiiJljU,,,! 


6 


( DZ4 ) (3^jcj fjj-a 


7 


1000 mm j^L < A^la^i. 2 
630 mm J^L < *$!*>». 8 


AJjIWlU AjlloljJJI 







. JaJt iJaJI (ftjlsljji. La Jiir" i u a 3j_iIJlLI Jajlaieltjl *s-<-ujJI (_ i i n~>» 4_aj^UI Cj^LlujjIjJ I «.|j^>-Li («3j « (_iJjJl1II 
. (JjijjLuJI «.|j^». 2 (jlj^>JLl 4J| a La • u^A 1 AjjJulII 4_L^3jJI (J-u*3^j t_^*«J <L)jJ3tI<Jl 0jufc £- 
jjJjUUI A^L^= (jjs »LjTuVI Julj . 2.4. 1 a i.t A '£- -a- (jll f (_ya <-.tjU-Ltl Lt-p-a jL^jJI Jji u,i" £_ f Jul 
4_i^j_Lo ^l JaJt uaJI (Jj_t^sj *_Lol jl « .Z.4. 1 *i ( ii^ jj-^ — * ^r 75-^J-^ J-* ' l*^"" 1 4JJ^=jJ,l a Jl>-jJI i_2l2jLi jcJS 

. <_iJjJlLJI A i^'ia !^J\ (_£Jiji,l aJl3*jJI -rjjxjz J_Lc (J^-i-I' a U i ^ ^^M-C-Lj (_cJjJl1!I 



- rr - 







OJ-^ 



^IjljjVI sljJsjJI '£— (£) 3/Z ^^j*wjJl!l p^— i^clill aUxa UJ^~»J bsjii^. < ^IjCuVI *-uz>^1\ '£- 

_po (Y) i U « , ^ 1 1 jj. aLg-c^ Ja ' i ta ) pJ3 < I ^ Vj A a (o) (jliJl (*' ** '^ £jj'^~" , ^J ( _ 3 JL>-ljJl tiJ^-u jJ I j_u G 

. 40 bar LjLu* (r) ,u;,mi o-L^ ^ j»^Jtl Pel ,u;,mi 

. (^L^-iJI 4-t.(J?j-a (jylt*. (*\) 4J| a La i uVI ^j ■■> '^— i p'ji Trlj^-Li pJ9 ( £ ) 4/3 /- jJ^J p^— ■-»■'*' tl aux2 (J J * '""( i 

. (^L^jJI x-iJsjl! (j-ul j^— iJI (Jjj-ajJ AJ^UI (j^ajJI tilljl^aj < (j-ul j^— iJI 7TJJ^»- «.LJj| it-it iMI JJi>. 
(Jj*_<-u . (JjJl^>JI *|_ (j- 1 " --ij^' (Jj*_<jjJ (vul L^raJJ ,— il g-dl »_<J? jj I Jl_Lc rQj. j _T e 1 ^ * ' ^ JJljs* 

. JjJ-i-JI ALq-i- ^ j ^y^jjs-^ILll p^~ ' ~^ILll aul2 ^j- 13 (J-^- 3 ? Ui ^ i 3 ' ' ^ J ' 
. (^IjCuVI 4- t .(J ? j ^Jl -ij-stJ-l 3/.Z ^(jj-^jIiJl p^— i-^Iill aL^-i^ ? Li!j3lj (O) (jliJI aL^-i^ ? (J^C-I 

. Jj-iAJl aUjl2J ,_$-u>. ajJl p^— «-»-"n aU^s j^ys (J-^ 3 ^-*-^ 9 till Jl^=3 a 
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( L/min ) Q jkjoll 


Cm 2 = A k ^1 ■-*=— i tl i^L^ m = s i^jAJi j^ 


S 




Q 






v = 
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V = (^ m/s j jrju^ ^ij-^ <_, .^i 
6xA 



i U» »>>tl d.»_L3 JjJlt»o J_Lc (Jj/Ll^dJI p'jj (-i!j^>ij «.L<j| y\-a-uj (J-«-i]| iOj^Lo SMjU , ,,VI ^J|j (jf ^j^— ■ <a ' 
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4/.Z /- Sjj^J "' p ^~~" 1 *" ' <*' a «<"> A* JLsr*r ( iiLl (jAjail 4->-j.}j_a £j| a La i u) ^j ul j^— i dJjj^so ajj 4_1jj?eIL!| 0jufc *|_ 

. L^=LjJjjJt_ufc L#J-J| 4-JLiol pj S'iIjU , ,,VI £j_a ^j ,,l i^— ■ tl pljj ^Ijj>-I plb C^jj>o 
L^j J i ^" 1 1 /» ( n-»-M ?r <j ( iij La_4 4_p*jL>Jl ,_£jJiJI (jyiC <— J-<Tl!| (jr 4 4_l^3ljJjjJ_i ( JI dil MjU , ,,VI 4jLiiajJ 
(j ■■' j*^— i U ilutjaJI Aj>-\ i ii U jjj° (J^ 3 <jr^- 4.1 C— oaIII (*>^= ' 1 ' a_a^9 ^ .^>al Jl*IL*jj . 4_Lkaj>- 4_^aj^*. tiJj^elu ^jLi 
4_t_a^= <jj-^- ■)"' '*~ "* m 4-Cj_<-u Ji-aIL*jj « tlajjiJl (Jljls 4HjU ajJiJI (J-kaJ . 4_i y-a g < nU /, <-^3VI (JjJLiluJI Ja * i as J 
. (Jj/Ll^JI i^Ljiji ^yic till Jl^=j U-^j-J' a Jl^J £_ ^JljUm^l (^J I L^slSJ aHj (jjJI ^^jIjjJl-^JI CjJJJI 
« 4_xLaisJI dll ^••"■J •*■!,' p-<-ul I '^J* I j_ ^* (j ' „ cr*^ ' ** -'^"""'-^J '-r ' J ' ' lV 3 O'-'-J- 1 ^-Jdi 

: Luii 
. (JajUI i>-jjj_a i">l'<ljU , ,,VI 
. (JaA]| I^jJlo '"'' MjU , ..Vl 

(j_c L^tS 4_JLio1j SMjU , ..Vl ^ , n-w (jjs ^j ■■! •£— ■ tl pljj r-ljj^l ^j^— ■ i ' (J-«-i]| i^jjj_a diljljla ■ "^t *§_ 

Lai J aL^aJI ) ^j ■■! j^— ■ tl •»■ La ■ - ( jr lc. j-Jj-J 4^ljJa i "^t ^j^a ^j •■! j*^— i II plji 7TJJ-^ «-i—«jl (jr^ ' JaJLiaJI I jjt^ 
L^bXI (^a-dJI i-Ulio tiiJj (_yicj ■ (jj/L^ail 4_i2.L>Jl AjvLi-u-U ^yJLl JjaJLJaJI j^J^ ^„| ,^—tl c-|jj pa^vj «.1_<J? 
. (j-uo>l ( ii U <_2^ilL>.V '^e-JJ-i ' Jaj mi (J^3 «.L<jI icj_uiJl lJlLLso tillji^aj t (j-dajjiJl «.L<j| 
<5Jl4 £- I j* a t J-al t" ( i ii (jJ-J' ^1 J-La i ■■ s vl*^ . L^al Jiir" i ul (_ r i£. (J-*-iI' i>-jjj_a £j| ala i •■>' p J -t LiaJ lJlSjUjj 

uLl^= Lc.ljj LJ <~il*iljU ,„l lL!L(jS.j . Jl3-Ij qji\-l£=3 fljj^i ^Jl^La ■"' (j^A !>iiLa 4_ijj3eI(JI 



• <J-" 1 
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2.4.2 f^a jl j_^jl . ;L^aLkj| S-i^iJI ^Ij-^V ^jV i_jjtui ;u5Uil 2_ s J3 ^ ml --'I -.j^ti 



i d_uj aj 1 1 






<Jli^M_i_*^5jI(JI (_c.t_iTu.aj — jJ— 1,1 jl___t,lj <__jjJI j| Jt_a2 4_jj_=3jJ,l ajL_wjJ| 


1.13 Jl 1.1 «>. 


( DD1 j,U;,x i^ J r ^ 


2 


,"$ i_)j.__A < ( | )/, | ) J)^, l" C- jj ^j ,Ui,^ ^j,.l .Ja 


3 


( DZj2) (3-1— aL*_o 


4 


( DW3 ) 4/2 ^^3 r U_= 


5 


(ZYL)iiljU„,l 


6 


1000 mm jjl- < ^j^ 1 
630 mm j^i. < ^j*. 10 


2 .jlUtl ^.JaljJ >JI 




,^J_w| t_)|ju_3 



aj—IjlJI *L. I jl^» "■" iSjjJaj (J— — Jl <_wj_}j_a 4_ljJ__u^l (J^_. aj_=__ y-l < — jj ^J*1 4_J_JI (j^jLaaJl i_3Jl^j 

. Li_=_xIjjJl ; i ( JI 



4__i 



la 4_=_j__/ (_— ic t_)Lij_=_J,l Cc-uTlL) jc— < jLlTl- VI _L_ 3 ._- fi uj— iL. Sjj_=jJlXI ____>^__il.1 JL>.f *_a 
. 1 La » 1 — 1 1 (^ji_ljj>. La J—r" i 11 a aj—ljJu /- La j La g— i 1 1 jq^ujJI (_ 1 1 n~>» 4_aj^U1 di^Lu^s jUJ I «.lj^>-Li (*^J ' c_iJjJlLJI 
jjjjUUI iaL^a (Jjs sLgluVI Jlaj . 2.4. 1 *i in> '2- j>. ^ I f ^ <— iljlaiJI Lt-JLa jL^>JI Jji u,i" 4- f Jul 
4_ua_La ^J*! JaJi uaJI (Jj_t^5j x_Lal jl t .Z.4. 1 ^ < n"\ £_yja _& *|_ yr-us^a jjk> I n^" - " 1 4jj^=jj,l a Jl>-jJI i_2L5jLi jcjS 

. c-ijjJuJI a i<**'< a jjj (_^jlXI aJl>-jJI r'jjita JlIc (jliJI aLc-'-^ Jj^-^-'- 1 S-^J^-^' 



- rv - 







. ^j ..I i^— ■ It ^LajQita Jtj-bljjo *|_ i La j » i ta 1 1 JljJlt»oj (JaAII i>-jjij_a 2'iljU , ,,l ^j ..I >£— ■ pljj (JLiolj ^Ijj>-I 

: ul^ia&l 

tiJj^jJl jj-c ^L]| ^IjlIiVI 4j«^j 4- (°) 4/2 ^y^x^jiil AU^aJI jj^j i<ii> dUjj < 40 bar LjL^ 

. Ls-alLdjs (£) JjjJLJI j>U-i^>j 
ic.j_<ji it~ij La *_a « (O) ^^jj-^jJlH al o i^itl Jjt i"i~ JLjjia (j_c (j-ul j*^— iJI f IjJ (JLiolj r-ljj^Li *s_J3 

. aJl3*Ij 4JLl3_} ijyja (JJSl 4-Jj^O jl (j^l j*^— iJI /TJj-i* (j-^j UJP'^J ^rP^ (^) i3^-*-^ (> U -L a (JdJ - * 3 O^ 1 L>"'. I ^~ l -M 

fl*lj_Sj *S_J3 . 4j|jpU i n^l ?TjL»- (Jl (j-ul J^— lil fljj Li!j^*Iu (jr ^= (0) (jr $_L»-j_lJI al fl l^ltl ^j-Lt-lTuTLl *S_j3 

Pd ,U; ,^tl jJl^. . Jaj-Joll f*LcJ^ f»j!M-II (>ajJI JJo*j rjLitil (jj/L^aJI f-ljj t£!j^»o «-LSl JaJLuaJI (ja/Ltla 
f-ljj f J . ^LlJI (JjJlj>JI 4- ^(jJ^J-ltl rt^-r^H-H aLa- Lg f-^J tiUji^aj <Jlils.|jJiJl (Jj*-<-uj < LLaj-iiuJI AjL^J JlIc 
fl«.lj_Sj *S-J3 . Ji-ljJLI Li!j^el!l '£- 4j|j)U rn^l (j-ul J^-l pljj IjLJj (jr ^= (0) ^j->.jJl!l p^^elJI a,L*^5 Jjt Mil 
Jl_i£. _r£l JaJt (Jail .SJlj*. . pj-^-jJI ilaj-tjj jUj^ aj^UI (j-^j-J' u J *-<- u J (j-uL-L^aJI pJ-^-J *Lo I Jajt iJaJI ^j uLj-S a 
. (JjJlj>J| 4- /— ^valul p^~~ lScIlII aLc-'-£» ^-^J tiUji^aj <Jl)ls.|jJi]| (Jj*jjjj « p^j>-jJl lLsj mi ijL^J 
r C3 J P C.Z jj* La » i ia 1 1 jl JlJLo (Jj*_<jjJ (4 D) (3-^' (>U-lj (j-lt-i (<s-^ 4_C^j>.jj ^j •■! '^— ■ II aJlSj «.1_<jI 

: 4_lIlI!| («w-SJl (j^L?- i nj Jaajt iJaJI /- i uLj-S a (j! Jaa>^Lj i u . I a j Li ) 4 i < ,t't\\ JljJltcIL! 

Pe2 = bar 3 Pe3 = bar 
Pe2 = bar j Pe3 = bar 
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4_x>-jL>Jl (_£j SJI /- Lc c_ J.<Tl!1j (JJi ljj (Jj i J 5t-aJI 4 >.jjj_a ^ J^~*J^J ,t ~r 4-J'j-La i-u^U m ^— i i ' 

. jlLan iiill (_j_aj &\-i 4 i i nil' ^j— a <_U_Jj ■»■ dalL) . (Jai-jL-JI Jaa_<Iu «.!— (31 I glc y^»\—>tj\ Jaa_<Iu «.L_ij| 
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£&LUl jJ^iaJJ (fcUkaU 2UU1I SjbVI 
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4JUUU!'iJb->)l |4&J GcC jatfl&HI 




'a^Jsj-LuU I jil^Jtll ^ 2L*^j}UI uULWI j»li£uJ 



4__cjJiC (j-JLiJl 4 n^— i "*■« /- j*<* tiUj—Ij ajLia (JliLal <j (^ 4_!Lufc (jr-l-C- 4_ul>-j^UI <Jl)LaLa i^sJI p -t i ^>~j 

J trtU (j-C (j-ltJI j .-»<<» jL -*^y L ^1>HJ-^ flj-i! jLiail oL>oVI iL. (3-ltJI j^''' (jT ic ' al^— .Ui.X j3Jj LaJiic 
4_<j3jjtil 4^>>1 i ii U jIJlJLo ( jr lc ■»■" aJl s-Jlj JaJt-La jIJl^ji J_«IL*jj . a La uaJI (J^Li- (J_)l_cuJI (jLj_cuJ tt g < nj Lc-d 
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,&> CcC 

dJjjJUft^ ilJU^u |«_j 



jat— itHI 




2.4.2 *i .__ (Jl j-^jl . 4__oL_J1 4_)j^=i!I *Ij-^^ ^j"^ i^I-JI 4_*jL_!I £_ ^jj'=^-"t tl ,-,l •.j'^-tl 



i U i'i i ^\~ \ 1 






l_)^L(__5 J_l 1 (_c.t_lTu.aj — jj—ll jl___Uj <__jjJI jl J_aV <Ljj_=_'jJ,l fljL_wjJI 


1.13 J! 1.1^ 


( DD1 J ,U;,x t^ J -v^ 


2 


1 i ijlU ^ i ( \ )/, \ I ^"^ i" C-jj aa , t-*« <>s ^j ,.l iJa 


3 


( DW3 ) 4/2 ^^.33 r u_, 


4 


( VjZuZ ) (3-1— aLjj_> 


5 


( DZ4 ) J- J- fjj-a 


6 




7 


1 000 mm jjL < ^ jl=>^ 2 
630 mm J^L < *$!»__*. 8 
630 mm J^L < ^la^i. 2 


LijlL— t, 1 rti^J-lj—KJl 


S-^j-LU Z 


^>> 1 t_i 1 Jl_o 



j_IjJlJI *|_ L^|j____l 4_ujJ__j 4_u_>wj^UI t_)Lol_i__JI (J-*—. aj_=__ ?-l — ajj ^Jl 4_J_JI ^j^jL*— M «— SJl^J 

. Li__i_l!jjJi : i ( JI 
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(iK CcC 







4_i^j_La 4^3 ■ "■ ( jr l£. ClLjj^ai,! Cc-uTll) *iJ3 4 jLjklVI £— 3.2. rt i n"i £— ajj^ajJU CjLLijj*Ji,l Jls*I *_a 

. i La » 1 2a 1 ' yft-tLal j^ La Jlj*-"< i u a 3 >_il JUJ ■ laalaielLH *s-<jj>J| c 1 1 n~>» 4_aj^UI <Jli^l_u^3 aHJI £.1 ils-Li (*^9 ' (_<jjJl1II 
(jjjLcIiJI iaL^= (jja jil^nVI Juu . 2.4. I *i mJ3 <§_ -3- (Jl f <j-a <"<tjU-Ltl Lt-JLa jL^JI Jjt iVt £_ I JljI 

la ^1 i LaJ> clajl (Jj_t*3j x_Lal jl 2.4. 1 ^ i n^ ^j_a _& *§_ ^jJajjo j_<fc I -t^— ■ 4_jj^3jJ,l a Jlj»-jJI i_2L2jLi <^2 

. <_<jjJlI!I ^LcaJLa ^l (_£Ji|J,l «Jl>.jJ| r'jjita J_t£. (jliJI {*' a <^ Jj^^-cLi <_<jjJl1!I 



-' '^-> 



^^SjJjj JJ^Ji <_Ujj2JI 



£ujluJI j 'j-~" 



* " j T " ' ' ~ • ]< •" 




r r :7n© 
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4JUUU!'iJb->)l |4&J GcC jatfl&HI 



Pel Jai l^JI jj ^aj O_po (Y) ,U; l^JI Jl^ *U >^ Jaj tialj ( 5b j 5a ) (JJUJI ^U .- J-lfi-t 

. 40 bar L$Lo* (r) ,k;.Mi o^L^ ^ J^Jtl 

I -t^-" 1 -rd JaJt iJaJI (_p3Lai»ol j»JlC Jajv^lj i u . (V) JaJt LtaJI (jj/LuLo lj-^lj ( Ja ) (jli-JI »Uxa tcIsI 
Jaji tiaJI (jjijjLJLa t Jrr i n" i u . r£j j rQj. j Xtl ilaJt tJaJI (Jj/LlSj r«-3j ( JO ) (jjJuLJl aU-lj tcILs! 

Pel = barjPe2 = barjPe3 = bar 
Pel = barjPe2 = barjPe3 = bar 

£<> ,,r^j-^^l oL^SVI 4- L«T < ^UfcU^JVI jl^i 4-JjL-^' ^h^j^- 1 ' ^LqU <M1 j_u^ 
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4JUUU!'iJb->)l |4&J GcC jatfl&HI 




(aIaII dbJ I /i Ja^ iaittf ty*j Jus ^*?j}U! j»LWI ^Idaj 

lJ-Li-JI j Lak JI-Cuj < i_d^_<_jjj| aj_5J >l LtaXI oU>oVI iL. Jj-UJI j uaJt£ ^le. • flL^a Jai-La j^j^ LaJii^. 
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,&> CcC 



jat— itHI 




j 2.4.2 ^,0 ,n> (jil j-^-jl • 4juL.g]| 4_)j^eiii *.Ij_>.^ ^j"^ ijibii 4_*jLsji 4- sj3__5J_u <_ )_j_=m 

. «.j^>. j^-ij ( _ > ^>l>ji j-aj-ii ^j-*i 2.4.3 



L_t_u.__(j| 






t_)}__ — sj— Jl (_c.t_iTu.aj — jJ—ll jl___Uj c__jjJI j| J_a 2 <L_jj__3j_I,l «Jl_wjJ| 


1.13 ^1 1.1 ^ 


( DD1 j,U;,\ .i<w»l v ^ 


2 


1 i ijlU ^ / ( 1 If, \ I JjV i" C-jj a a < t-»« <>s ^j ,.l i)ia 


3 


( DW2 ) 4/2 ^^3 r U_, 


4 


( \jZu2 ) (3-1— aL*_o 


5 


(DW9) j*a.ciijiJijU„,i 


6 


y, ,jIUa , ( DZ4 "> j« r« cjj« 


7 


( , t-»« <>s »J«J^- ■* ' '^- J a ' *~V) V *■' 1 '^ 


8 


1000 mm jjl- < *$_»>£. 4 
630 mm jjl_ < ^j^ 7 
630 mm jjl_ < *.$_»>». 1 


ijjimi aj_>|j_»ji 


£.<___! V 


,j:j_w| _j|ju_a 



(__!_, (J-4^>- 4_a_uj __«_—» Jj_»-j Jl_c <L_b> 4_l_>-j^UI dil aba— — Jl 4_u_sj — I i _j| 4_Jl_I jj^Jl—w—' (j- 13 l)^>— J* 

. Lt-i-jJjjjLijJI aj_lj_l 
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(i&j CcC 







. i La » 1 2a 1 ' yft-tLal j^ La Jlj*-"< i u a iyi\jM ■ La-tLaitl} II jtw-u ipJI c . i n~>. 4_aj^UI <Jli^l_u-r> aHJl £.1 ils-Li (*3a ' <_4JjJlLjI 

(jjjLcIiJI iaL^= (jja sl^VI juu . 2.4. 1 *i mJa <|_ _3- J I f <j-a i-.ljU-Ltl Lt-jLa jL^JI Jjt iVt £_ I Jul 

. <_<jjJlLJI a <s*'ia ^1 (_£_i|J,l 3Jl>-jJ| r'jjita J_t£. (jliJI ^La-i^ (jj^LcLl S-'dJ^-^' 



^uJjjJ^Jt *JJjJjJI 



4ujluJI J ■ --v-.lt 



J -j a 5 1 1 i_u£jj 



rfti© 




r r :7n© 
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4JUUU!'iJb->)l |4&J GcC jatfl&HI 




2'<ljU , ,,VI ( j_ u Ll^3 p'j-^ u' '^^N~ ' " • L ^hf j j-^' J-^^ dr>o j^\ JujVI 4-t-(J?j ^1 -ij-fcJ-J (1) (, J^" s -J~' (* < ' t3 ' 
. J^IjJLI 2MjU,„Vl ^yX^s pljj Bj^c JarvVj < (0) (jiiJI aLu^> Ttlfll . rjLkJLi 4-JL^=ua 4- Jlaj (1) 

TtlLS («ILj « Li!^_(_ijJl aj_SJ <?Lr»ol £- (jr JL>-j^Ul a I -i LiaJ I (j-Lc J ua-LC i^y-^- *■"•'••'-" J-JJ-J LaJ_Lc 

. ^jj^^l (ji-i-JI \S3^3 "3^ (jr^ 1 '^^ S-^*-^ 

4_JL>. £— (J_*r»JI (Jjj— i f— i-O J-#3 til! jjj ^j ..^-.1 »t I (jUsoVI *|_ Cxjjjl ^jLj-^-u (jt jl^j^UI a I -t i -*> II *_Lgj 

. 4-3e i ia 1 , 1 jl ajjIjJl JaJLLO 
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4JUUU!'iJb->)l |4&J GcC jatfl&HI 




3 ■^— 






5 AJj^UI j^JfljiJI 
j_ul_j dtr»o 4_^=j^>Jl jj-« (J-*^-I' 4-3-J.ij-a £j| a La i a] ^j ■■> j^— i x_Lo 4_2jj_La ■>■ I i tajj ^Jl 4_ijj?eIL!| <>Jufc i_2Jl^j 

. (Jj* mmm Julip_a /_JL3kj 2( jUl? al Jl?-" i nLi i q ul '^-— i U *> allse a x_tilajs Jt_t£. tijjjia < (J-<^>- 
(jjj_i (j\-±j iiitLi 4J y-1 <a 1 iiJlj < (JliLfcLsoVI Ju>- 1 £- (JjLjiJI ^juj-t^ x_Ll 4_ul>-j^U| ill I "' -t LtaJI a JlJt" < n" 

4__«jJlC. (jJuLll 4_*^3i5ta (j^-^ tillj—Jj < ajLiS iliLal <; <^ 4_!LiA /- Lc 4_ul>-j^UI ill! "' -t uaJl p -t LiaJ 

lJ-Li-JI j ua-t£ JI-Cuj < Li!^_(_JjJI ajJiJ >l LtaJLl <jU>oVI '£- J3-UJI j uaJt£ <jr lc i_sL^= Jai-La j^Jj LaJii^. 
4-3»l i ul,' jIJlJLo ( jr lc -»■" aJI sJlj JaJLLa jIJlJLo Jl^Hajj . ^1 -^ 1 ^ 1 ' (J^L>- (JjLuiJl ^jLj-uij tt q ( nj Ls_d ' » 2 v I {j£. 

. 4-jjIjlLiVI Li!^_ujJI ajJS (jr^-J '^* '^^ Aj^sjjlLI 

i a Laj 1 •■ ' II 4_ul>-j^UI (Jill ^' -t uaJl jj— 13 ^j ■■ ^~» «-!! (jr JLcj ( ^jt (""(!' a J_<lij_a 4_ul>.j^UI (Jill ^' -t uaJlj 
a J ni^a 4_l«j>.j^UI clil "i-t LtaJI a Jltt" i n~ a . /yj^-jLi* Jl mijLi Jajt Las (_5_jjJa (j-^- (3 - ^*-'' ('L> tJ ' ^- ' J **•**' ^ Ci^~" * ' 
4_ul>-j V di La Lq-iij Li!l_L<Sij . L^-i3jj «.1_<jI Li^3LjJ j j Ji_ufc ajLSJll <Jlil Jlj>-jJu 4_aj>.|jJl ill I ^~~'j *^ 1 1 ^-U (JjJLiIuJI 
2 iljU , ,,Vlj^ ^, j^^-J "'' p^~ '**•'*' II AU-oa cr*— ' ** 'J^~VP~ t*-*- 1 P3— "' > '-' <^9 • ?r9-^3— *•' f" 9-JJI (j- 13 (Jjt mm II aj_<l/p_a 

« <5Lr»ol ^1 £- (jr >-jL>. (J_4^>- j_u 1_J CjJ>0 2*iIjU , ,,VI ^j ,,l 1^— ■ t 4_rL>.|j ^ ^~*J >• t^' /<— <-*-> (jj-^ 3 (J-*-^' i^-J-ij-a 

. ^j ..I •£— > tt lJlSjj «.LjjI tiUJij 



. rA 
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jataitHI 




4_3jjj, 2.4.2 ^ aiS (ji f-^-jl • iiaiiJI 4_ij^=i!i *ij-^^ ^j"^ aJIiii ^uLui 4- aj>^=>Jdi <— iL\^=m 
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1.13 Jl 1.1 0, 


( DD1 j,U;,a .iv»l r /> 
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,"$ i_)j.LLa.^ < ( | )/, | ) (j"^,*" C- jj aj ,Ui,^ ^j,.l ifla 
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( DW3 ) 3/2 ^^3 r U^ 
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( DW2 ) 4/2 ,^33 r U^ 
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( IJj 1 ) J it mi" ll Julip-a /_jl»»j if au^2 


6 


(ZYL)iiljU„,l 


7 


( DZ4 ) j^ju fjjjs 


8 


1000 mm j^L < *5ls>i. 3 
630 mm j^ < *$!*>». 1 1 


2 .jlUtl ^.lLsIjJkJI 
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* 5" 1 
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(i&j CcC 







(jJjUllI £aL^=> £yt sl^TuVl JutJ . 2.4. 1 ^ uiS 4- -J»- (Jl I (j-a '"'IjU-Ltl Lt-JLa jL^>JI J-Lt-.TuJ £_ I Jul 

la (Jl . U» .^tl Jj.t^sj *_Lol jl < .Z.4. 1 rfs_ui^ jj-^ — * ^- 75-^J-* jjfc I -t^— ■ 4jj^=3j_tl a Jl>-jJI (_2l2jLi jcJ9 

. t—iJjJuJI 4^L<aJLo ^1 (_£.i|JU oJl>-jJI r-jjita Jiic (jjJ-i-JI (*' q li0 Jj^"-- S-^J^ 1 -^' 
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4JUUU!'iJb->)l |4&J GcC jatfl&HI 




SMjU , ,,VI ( j_ u l_L^= (_2lSjI ajj (*l) (Jjt ulLII Juij_a ( _ 3 jl>-j^UI a I -t LiaJ I (jyic -iLijI JaJLLa j-31j (j! J-*J 

. 40 bar LjL^ 

*L-ti=jJI ^Jl (V) J-suaJI 4-s-j.ij-a 4jIjU in^l (jj/1 j^-i (J-i-aJ (jr^ 3 * (®) 4/Z ^^j-^jlJI al <\ i^itl ^Lt-iTuTu jcJ3 

. 40 bar ^ (r) ,k;.Mi ^Li* ^ j*^Jii Pe2 ,k;.Mi jl ji^ jl j^}^ . ( \ ) 

4-Q-"l j^aJI (Jl^jI . Jrt ,nV (ja/Lt^aJI tiJj-^u ^-i (£) 3/2 (jJ>>lJI *U '.Ml Jj» u.i" fljj *-3.>l 

(V) i U « , U. 1 1 ( j_ u l_uLo jjjs-uij ij\JLju2^1\ y ^— i *§_ . (£) ( _ r $-L>- jJlJ I a I -t LiaJ I (Jjt <"i" HjJ <-£-!><-> ' J ' (j-lt-'J? jJ 1 

. 25 bar tfJ i jl2* Pe2 LLaJL^ 

. aJjLTta ^j^— 'I a | *2_ 4 )|a La i u) /j ul '^-— i ^j^-— ■ «a ' (Jj« uu3) Juli N_a /_*j>-j}1jI ALc-i^a-II Jjjsls (j-^- 



- M - 



4JUUU!'iJb->)l |4&J GcC jatfl&HI 




4 4_!^L>- jL-ll (JjLuiJl (J^SJlj (J^*- ^r p*^"" 1 *»**'" ' (3 J L>JI a I ■■) LaJ I ajJsj . «La3JlJ (Jjm-aj (JjLuiJl <L>-J)^Jj Jj-Lj^JI 
. (JjLuiJI is-jjJ (jyic J^ajuJI (J^ 1 -*- -^L d -kil ^S^-a (j'^n p-L&jj* (J^~" ' '"'J (" J ° ' ^" - ijLr *^ -4 



- tr - 






,&> CcC 



jataitHI 




5_3jjti 2.4.2 * uiS ^11 j-^jl . 4jl^Li!I ij>^=iil *'j-^^ m3"^ 5_»JLitJt 4_*j1_ui 4- 3j^=jJ,i /-.i'.j'^-ti 



i U i i . ^\~ T 1 






<Jli^M-i— t^s^HJI (_ 1 1 i"i aj r-jjt_ll jL_iiei,lj Cc_jjJI jl J— a"V 4_jj^=jJ,l aJl^jJI 

(3?.J^,) 


1.13 ^1 1.1 ^ 


( DD1 j,U;,\ .i<w»l v ^ 


2 


( 1 ) /, 1 ) Jj "<* l" C- jj aj ,Ui,^ ^j,.l ,* a 


3 


( DF2 ) ,jjL>. aUls 


4 


( \jZuZ ) (3-lc aLq-c£> 


5 


630 mm J^L < ^j^> 6 


2 .jlUtl ^.JaljJsJI 


*=-Cr^ * 


* 5" 1 



iJjlJLo jcILujjj . (jj_L>Jl 4jsIL3 jl jJLo (jyic Jj^JuJl (J^*- -^L^lcl (_£J-a r I i iaj I ^Jl 4_l!lI!| (jjjL^ILJI <— 2Jl$j 

4_i^s_Lo 2^— ■ , ,", (jr ic <J1i1_J^^=lXI Cc-uTll) jcJ3 « jLlIcVI *|_ 3.Z *i i ii^ «|_ ajj^ajdl <J1) LLa jj*JLI, 1 Jl^I *_a 

. i La » i ta 1 1 ^jlaljj>. La JlJt" < u a ajjljju /- La j La -»■'*' 1 1 jq^ujJI <_ i i n~>» 4_aj^UI (Jli^Lu-^^HJl «.|j^>-Li (*^J ' c_cJjJuJl 
jjjjUUI aJ°>[^3 (jjH sLgluVI Jmj . 2.4. 1 * mJS 4- -^ lJI ^ Cy* <— »l>taiJI Lt-JLa jl-£>JI Jj« u,i" 4- f Jul 
4_ua_Lo ^J*l ilaJt uaJI (Jj_t^5j x_Lal jl « .Z.4. 1 *i < n"\ £_yja _& A- tcjJsj^s jJk> I -t^— ■ 4jj^=jJ,l a Jl>-jJ| <_3L2jL) ajS 

. c-ijjJuJI A i^-t'ia ^J*! (_^JjJ,l <jJl3*jJI -rjjxjz J_Lc (3^' A L a-u j Jj^-^-jr 1 S-^J^^' 



- it - 






tf s * J A>' i *fr Jt ^J' li11 



.UllijaUl 



r 



_J 



iijiJii «_u£p 



1 I 



rn'i® 

X X | D2J 
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r r :~~!© 
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4_LuljO 4_j^H3 Jl_Lc JjaJLIaJI Jjj^ (jr^ 1 ^-^^Lkll ^Jua JljJlt»oj Jj-iLisJI aL^^sJLi jUI J^ajuJI (Jju«-a (j-"LiJ9 



>l -i uaJ 



*|_ «LjjIjLi liUjij 4_Li,t.fl 4j^It3 a I -^ LiaJ I 7nUu jcJS i (JjLJhJI a I -t Ltall aQJI (jJ-i-JI ^-^J- 13 {j- • ' ^J**',' (jy-*- 3 " - 4-CLj-ujl 
£jj ^— ■**' 0_tr>o * Ar.4-^ (*-i_3 ( jr -lc ( T ) JaJt tiajl Jl>- aL^j^s Ja-uJal . <JliLaJ ^j >i «}■■>. icLcuJl <_ijLic 4_^aj^v. <>L>ol 
aL^-c^ -»■" aj *s_J3 JaJt tiaJJ 4_»-La (J^= Jilc . (JjJlt»JI £— <L*jJsji,l r C 1 *i-iJ3 ( _ ;r & (T) JaJLIaJI (jj/LJLo <J1)I«.|jJ3 

. 2LL a >Lc. t p*( 1.12 )^jjlXI jL±ifcXI ^Ji^o^UI i^Jlilb t (>a>JI jj^j(o) jlij! 

Vx60 
Q = { L/min ) 



Ji^ 

















bar 

Pel 
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L/min 

Q 
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4JUUU!'iJb->)l |4&J GcC jata&fll 




• 



£ 



'>" 



UJI 



- n . 




4JJJ-* uJI A JJ>*JI A *^— LJLl 

Ig all L-Ujillj /glall ftUJUiJ <Lal*]| 4-m.mj^l 

gALUl jJ$J»JJ (WtidU ^ULxfl SjbVI 



1 



*3 



1 



A^j^JUAjdjUU^U (&J 



1 *»-" An ^jIJj J^JuJl A_ p ^—^ *»-" 1 1 aLj-uo 



^ 









,&> GcC 
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. «La3JlJ (Jju«jOj (JjLuJI <L>-J)^_Jj (JJiJl 4j*H3 j I JuLo jj-« 
(j! (3^^ <-H 4r (ft^=LseILll a! o LtaJ ^j ^— i <n ^pl mil 1 $'t a ^_gj i uJ (^J-II 4^elui]| j I JlJLo j_u_*j (J-Jjia (j-* 1 - 
(JjL-»-a j-l<Tlj V (_3_L>JI 4_j^Ii3 <J1iL_ij Jl_Lcj . ajLSJ,! a Jlj>-jJI ^Jl J uaj (_£J-JI (Jjl mil (jj^J-j (J^-*- ^r p ^~* "*•"' „' 
i^jj^J ( jr lc -Ugl'n-i V (_^3Jl1II (jL-3 tillj £^C ^1 '^'<* . AL^jLtaJI r-jjjtaj J^Juo (j^i JajLuaJI Jjji j-<-*J *_a Jj^JuJI 

.J5LJI 

4_3jJ«I 2.4.2 *1 m> (Jl *-»*jl ■ flj-<iL*-!l 4_1j^e1II dlj-^-V 4-«jV LJbJI 4_*jLi!l 4- ej^aJdl .".I'.j'^-tt 

• *>»- J^ o^LiJI >»j-II 



L_i_i_Li^aT(J 1 


f^jJI 4 ^1 




<Jl)^M_i_t*s jlj 1 (_(-t_iTu.aj r-jj—ll jL_iiei,lj Cc_jjJI j| Jt_a2 4_jj_^=jJ,l aJl^jJI 

(3?.J^m) 


1.13^11.1^ 


( DD1 J ,U;,x t^ J -v^ 


2 


( 1 )/, 1 ) JJ4 l" C-jj aj i Ui ,>. ^j ,.l |S n 


3 


( TYF^ ^ ,-,l--Ati nif. j« i-tl 3 p^-,^1^1^,^ 


4 


( \jZuZ ) (31c. f*L*^» 


5 


630 mm J^L < ^^ 6 


2 .jlUtl ^.lLsIjJsJI 


«=-Cr^ *< 
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*i"m ( nj . (3_L>JI 4^*It3 jl JlJLo < jr -ic (3^Ji--<JI (J^-*-* -^LcTi^ll (_£J— <s r-l ijajj ^Jl 4_jJLl!l ^jjjLcTiJI i_2J_^j 



4 i --* ' a *> '—— i ■ i ■■ 



(jjjUlII £aL^= jj^ 3 »U^V1 J^*j • 2.4. 1 *i mJa 4- - 3 * (Jl ^ 6-° '"'Ij^-^-M Lt-p-a jL^H Jj» A" 4- f jul 

4_i^j_Lo ^1 JaJt iiaj| (Jj_t^sj x_Lol jl « .Z.4. 1 *i ( ii^ jj-^ — * ^r 75-^J-^ J-* ' l*^"" 1 4jj^=j-l,l a Jl>-jJI i_2l2jLi jcJS 

. c_iJjJlI!I A i^-t'ia (Jl (_£_}ji,l aJl3*jJI -rjjxjz J_Lc (jli-JI A ULa (32>Lc.Lj t-iJjJuJI 
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^_ p^~ '"*•"' II -^ I -1 LaJ 4_i 



4^*It3 Jl_Lc OaJt iJaJI Jjj^ <jr^- ^-^^Lkll ^J-a JljJlt»oj J^SJlIJI (J jL *- a (J-"^!^ 

. ill I -»-"Atl ,_)l_ij (_^JlII| 



. icLcuJl <_ijLic A^3jj>. ^Lsol *§_ <JliLi! Al_«_i*£aJl .tia^iLo ajl Ju tiUjij LLn-a 
< jr -& (V) ilaJt tiaJl (Jj/LlSjO <Jlils.lj-J3 £jj ^— ■" C^_tr>o ^ Ar.4-^ ^^3 ^l£. (Y) JaJLiiaJl Jl>- aL«j^> Ja ll^I 

4_uLUL t o-aj-II jjl^j (o) (3-UJI A.U_t^5 ~" aj *_J3 '^; -^ J-^= jl-^. . ^LiM Jjj^>JI £_ ij*^jll Pel *Uki 

. 2L ^>uji ji ( 1 . 12 ) ^jjdi juai *jx aj>ui 

JjL-*_a <_)Lm.-»J . JjJl^JI '2- 4Ja- > uj L/min a Jl^^j Q (J^JlJLJI Jj-*-a t_ < _ 1 .a.^l Jai '^ J-^= J— 1£- 

. iljUIl AjiielxJ (33Ju-JI 

Vx60 
Q = { L/min ) 



t 



Ji^ 

















bar 

Pel 
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,3^JlI!I (Jjm-a 

L/min 

Q 
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• 

4^elt3 (j-C 4_4^.L(J| ljJ-Ij jj_c 4_ajLLo (_uljj>JI a_}L>Jl (jj_L>Jl 4j*Ii3 ^j-* 3 I mi m . JjajLiial] (j - *-*-* 1 l^^ (JM*- <-iiJJj 



. e^ - 






,&> GcC 



jataitDI 




r-jLieJu J 5LflJl 4_j»-j_}j_a 4J| a La i u) j"l '^— i ^ ^~*j "*- (J^-*-^ 3 <4r P^""" 1 "*•"' 'I ** ^.l^"" 1 ^— !>*-"' oJlJ^ tcjJsjj 

. ,_*j>.j X I Jj-iLi- f^La-ita a! JLsf" ' "Li 
(Jl J LiaJ (_£JJI (JjLjiJI (JJ^JlJ (J^*-* ^r p^"" 1 "*-"'^ ' (3-)L>JI (* a "^ ("J-^J lS-^*^' 4j=c -'^ j I JuLa j-u-<3 J-Lc 
. (_3_L>J| 4^tl3 *L.j_La (j\-i JaJt liajl Jjj-S j_<_*j *_a (jj^JuJl (Jjut-a j-l<Tu Jj-LisJI 4j^It3 <J1iLjj JlIcj . ajLSi,! a Jl>-jJ| 

. Jj-LisJl *uu3jja (Jj-ka (jyic ' ^<*j"j*3 (_^3JlI!| (Jjm-a (jyic (JjLuJI i>-^ajj j3l Lai 
(jLj_<-u x_ U « pj_j*.jJl f^J^-C- cliLaLa— L<a I t^ajf I fcilc j J lt^'J ' '^}-*- : *-J^-!l dll aLa LtaJI a JlJt" i n" 

. ^j -.^—■1 » 1 1 (jLxjVI *|_ (jjj'j^. (j_JJ 0jJ)_p-aJ ?-l a < nt'j <Jl)LfcL>oVI Jl>- I *|_ (JjLmJI 
(_g_L>- tilJj ^j.* 1 ?**' 'J ' (jr-^J * J-^li lS- 1 ^" f^La-u j < jr -lc (jr -«^>-J^Ul / (JjUkJI a! a i^ ll p i n-v- (_£j!L>tJJ 



- or _ 
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2.4.2 p uiH J-3-jl ■ j Mif 4_JjUJI 4_)j^el!l «.|j_j>-^ 5-^jV 4_JLl!l 4_<uLUI '2- ij^saj M <-»! jj^aj.1 



i ^i i'i , ^\~ T 1 






(3?.J^ M) ) 


l.Bjll.l^ 


( DD1 J,U;,^\^^l n ,^ 


2 


1 i ijlU ^ / ( 1 J/, 1 ) JjV i" C-jj an . t-»« <>s ^j ,.l Ma 


3 


( DW3 ) 4/2 ,^33 r U^ 


4 


( DF2 ) ^y^j V / ^U. r U^ 


5 


( ijZuZ ) (3-lc aLq-i^y 


6 


(ZYDiJljU,,,! 


7 


Y , ,jlL a ( DZ4 J jjv r« cjj ^ 


8 


( < t-»« <>S <N.jt-Sj~^ ,» 1 ''^""'J " IN/ ) *~V) <* a 'l'^ 


9 


1000 mm j^L < r ^j^ 2 

630 mm j^ < *$!*>». 1 1 

630 mm J^L < ^j^. I 


2 .jlUtl p^JaljJsJI 


9. {J Zi 2. 


* 5" i 






- or. 






i«&j GcC 







4_ua 



jjjjUUI £aL^=> jj-a #-L^JVI Juu . 2.4. 1 * mi S_ _». (jl! I jj-a /".IjU-Ltl Lt-JLa jL^>^l (Jj-*-"^ '4r ^( 

la ^Jl i Lai (Jail (Jj_t^sj x_Lal jl < .Z.4. 1 ^ i n^ £j-A _& *§_ ?c_<j3j_a j_& I -t^— ■ 4jj^=3j_tl S Jl>-jJI i_2l2jLi jcJ9 

. <_iJjJlLJI ^LLaaJLa ^1 (_£_illl aJl^-jJI r-jjita Jilc Jji-i-J' (*' 3 '^ t^^-^-H S-'dJ^ 1 -^' 



4_La 



(^Ma*-*^ 1 Vfj- 1 ^ 1 



j~ifi 4jjLaJi J -j-~" 



«^j ^ a fc3 It ■ _- . _* V j-i 



Zyl. 



E 



DZ4 




pe2 
DZ 





i e±j-H 
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n© 
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-&M 



L.X.J 



DD1 






tftfl 

4 F I © 



■Q--0' p( ; 4 T 




PRSHFTn 
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. «Lcoj>.j sLSl I iJaJ I a < 2 <lj U , ,,VI ^ , n->. ^j-a 



t;r JLl (Jja- i ii U _rel i LaJt ilaJI £jj ^~*J ^- — rH* 4 ^ ( W ' ^ ^ LJ * - (*' ** '^ ' ^ 1 J ( U (J-LtJl aVa-us (jicl 

(V) J trttl i^jjj_a S'.ljU , „VI ^j..l j<^— p|jj r-J>^ ic.j_.ji ilaj tial . 40 bar LaLiax (V) .U; ,^tl ^LuLs 

Pel ,U; ,^. LjJlIjjs t ) Jj-^ 4- Zifti.t_U diUlj-ill J^=-^ ■ (d) (jr JL^j>UI / (jJLkJI aI a uaJI AljLJeTu-ub 

j_tj=jU ->>^J (i) 412 cr ^p>j-iil ^u_uaii Jj; u,i" ^ijj tiijJil . 35bar ojjlJs Jai .^ 4_jl 25bar ojjlJs 
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T 2 

m/s 
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Pe3 
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Pel 
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2',ljU,„V! 
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- 






(3^ oj-> £**-j-N 
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- 
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- 






abs^U ^jL^ill fujsjjl 
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- 


- 


- 






i ^l-^-l! m ^;tl * ,^jtl 



VI = £i>^1 **■>" 



O — Uag i iill (J9-Ls 

12 = gj*-jJl U-«j 



V.2 - f^S-jJI kCj^LM 



_ 00 _ 



4*jljJI'iJb-jJI |«IaJ GcC jataJtlll 




JLi^j^UI I jJliJI <k Uu»lljS)jMi^i.Vl*UjVI4. 

-.OJUJIjj^l 

£_ J_suiJI i^-jjj-a 4j|jU nil (j-ul j^-i plj j ?TJJ-^ *L&I ^yJL^j^UI / (jJLisJI a\ <\ r^ill *l J I (jT JLl (_3j_*l!l 

. ^ ^— ' j -»- i ' (j "^-— i L*-a i La * liaJ 4_dLLrta pj* ) 4_LLc-a 4^Lls&x J Lojv 1 .1 ajv a 

(jj/Liaaa f-ljj rj>^ ^ c .J-<- u '^J '^1 • (O 4/2 ^rjJ-^jJLlI al Q r^,t| Jl_J £-3-ilj ("0 rj-iiJl aU_^3 TcJLsl 

4- 4_aj}UI diULurJI *.J-c-s pJs . (0) ^j^ls-j^UI / (3JL>JI »U-LaJI rj-i>^ 6-C- (V) (_Ltiil i^j-ij-a r.ljU,„Vl 
jj^. Pe2 LLaJLr-bJI .Uj,^ < 2MjU,„Vl ^Laaa f-ljj ?TJ>>- *Ljj| 4-J ' Vjt p^ <-il]J *'j-^^ • <jr^' Jj jLJ ?^' 
2MjU ,„Vl ^Liaaa Jl^.! . JjJlj>JI 'A. \^\y r nj 4JaHa.ll <JL)Llj_ilJI Jl>- . (1) (jjiiJI aLc-i^> a I JlJcTli-uL) 25 Daf 
pj all jL_t£. Pe2 LlaJLiiaJI Jraj >iaj ilLJj JutJ pi . (4) 4/2 ^y^x^jlll aI a i^aJI Jlj tllpJ ^1 JluVI 4jl^3jjs (Jl 
*|_ diLlj-SJl i-iLtj jJj*_<jjJ < 'LSjLuJI i-tlj Laa>JI (J-ujLi Lt-LLa 4_aj^UI CjUIj-SJI Jl>-j (JjJia>JL) 4j*jJ3jJ,I (_£jj>- VI 



_ 01 _ 
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Cr^*^ 



_ «A 



4*jljJI'iJb-jJI |«IaJ GcC jata&DI 




jb>«JJ u^^l 2U$Lw 

. (j^JuJI (J^*- 13 
(_£l Jl_Lc (J-ujLj 4_a3jLJ <LCj_<-uj (JjLuiJl JaJt-La ^j— a J ^-— ' J taj 4_jjLj 4_)jjjI *|_ (Jj1_<-u <— il uJj LoJl_Lc 
(jf ( jr lc. (_>aJLj (_£JJI 4_^LLaJI «.1_Sj (jjjLJS ^j-* 3 tlLJj 7t ' ^"'J • (3^^<J-J 4_i^j-i^I <LajLLa (JLa-AJ Jiic tiiljj i * La a a 

i <& jl < (jr »*jL>. j j <-">« (j-* (JSLmll 4_JsLLa iaL^I j»Jlc <LJL>. £- aHjIj J-Laj ^juil (JjLoU LJL^=JI £aLLaJI 

tiJJjij « 4JaJt LP /— ! Ll? Li j-l<Tljj « L$j (JjLijJI (jLj_<jj ^-J— *-" J- L *-*-^ 4-ij-ul * LaiLa «L>»1 i u a j_l<T<j Lajt_t£. 
J S-dJ jl ^^^^jL*. j J »--* a ^j-* 3 (_pi '■"'I (J} 4_J3LLa ' a I iJaJ V LaJt_Lcj . 4-3»l i nil <?Jl-Lc j.l<Tlj (_£ j_!l x-jJsjJ,' Jl_Lc 
. 4-LaJLLa *|_ (jlaLoioLi ^ la se i -*> a (jj^~~ '**' (JjLuiJI <Lcj_<jj a-iLj (j"-^ ' '^^Lla (j-* 3 'O"^ lP*-*-"^' 
(jjJI 4_JjJUI <Jl)}Lt*3jJl Jl_i£. I JuC i LuLi j La 2 1 1 (J-lisj * La-SJLl ajjJlIjjijs 4_aJisILLa i_i_uul a) JlJt" i u| Jilc 
jl -1 i ill a Lai L.i-ub)U 4_lL>.| Jl!| •»■ La i uj| (jj ^— ■" « i_c_uu VI ^■Lajj 4_2jjJa i. i i n~>»j . Lj tiajt i ) i-gjuVI J uaj 
Jl_Lc (_3^^— "I ^- J ' *— '^^J I— c-a . pe-La mJl 4jj mi-v. 4_j*-j_} ( _p3i_ii»oLi »1 mlt,' c_c-uuVI j—LaTu . A 't <~u~*. 

. Cj*)\ul£>j}\ oJJt, Jilc x La-2-t,' 2— CjJlt»o (^j-Ii *Lx>.LiJ,l <Jli Ij-iill I 4jx_uj 4_i_JjJUI ££a-l& ji I 
La-a < 4_jJLi>l jJI 4_ijjj^?I ^jljjLj^j (JjLuJI (J-lj i <tl^— ■"^1 CjjJljs^ jjj 4_ij_u| ^|_ jJjLuJI (jLjj-ijj (_^Jijj_a 

. AjjIj^ a2LLs ^11 JjLjiJI AJsLLa (j-a #.j^>- Jj^ (J! i£-*M 
jl Jljj^ ^^jLiw j J i^i a Jls-jj V LaJiita til! jj . 4jjIj Aj1^=l!I A^LLaJI Jlisj 4J3LWI *Laj jjjj^ t-ci-ujwj 
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